Epidemiological studies have shown that asthma and rhinitis often coexist in the same patients and the prevalence of asthma is greater in patients with rhinitis. The aim of this study was to evaluate the differences in bronchial reactivity in subjects with seasonal and perennial rhinitis.
Allergic rhinitis and bronchial asthma frequently coexist in the same patient. Many subjects with rhinitis alone demonstrate non-specific bronchial hyperresponsiveness (BHR), and prospective studies suggest that nasal allergy may be a predisposing risk factor for developing asthma (1) (2) (3) (4) (5) .
Allergic rhinitis describes an inflammatory condition of the nasal mucosa that stimulates an allergen-IgE interaction in sensitised individuals and it is typically characterised by the clinical symptoms of nasal itching, bouts of sneezing, nose running and nasal congestion, giving rise to breathing difficulty arising in the nose (6) . Sometimes, there is loss of sense of smell and inability to taste; this is frequent in chronic rhinitis. In individuals who are appropriately sensitised the symptoms are periodic and the seasonal disease occurs in temporal relationship with the presence of seasonal allergens (7) (8) .
Perennial disease, occurring all year round, is related to the presence of perennial allergens. The house dust mite Dermatophagoides spp. is the most important cause of chronic perennial allergic rhinitis (9) . In seasonal disease the sensitisation is commonly related to outdoor air allergens, such as tree or grass pollen, whereas in perennial disease atopy is related to indoor air allergens, such as those related to house dust mite and animals (cats, dogs) (10-11).
Allergic rhinitis is associated with inflammation ofthe nasal mucosa, characterized by the presence of basophilic cells and eosinophils, tissue eosinophilia, increase in mucosal Langherans cells, T -lymphocyte accumulation and activation, upregulation of leukocyte endothelial adhesion molecules on the vascular endothelium and epithelial activation (12) (13) (14) (15) (16) (17) (18) .
Epidemiological studies have consistently shown that asthma and rhinitis often coexist in the same patient and the prevalence of asthma is greater in patients with rhinitis than in those without nasal symptoms. Approximately 30% of patients with perennial rhinitis have symptoms of asthma and many patients with asthma present hay fever symptoms (19) (20) .
The possibility that patients with allergic rhinitis may have different risks of developing asthma related to sensitivity against seasonal or perennial allergens is a relatively new acquisition (21) (22) (23) (24) (25) (26) (27) (28) (29) .
The aim of this study was to evaluate the differences in bronchial reactivity in subjects with seasonal and perennial rhinitis.
MATERIALS AND METHODS
From January 1998 to December 2000 in our Respiratory Pathophysiology Center we enrolled 128 subjects (64 males and 64 females) with clinical history of allergic rhinitis. Perennial rhinithis, occurring all year round, was defined by the presence of reactivity against perennial allergens (house dust mites) while seasonal rhinitis was defined by the presence of ractivity against seasonal allergens Graminae and Parietaria from March to May.
Inclusion criteria were: specific allergy to house dust mites Dermatophagoides Pteronyssinus and to grass pollen Graminae and Parietaria, as defined by positive skin prick test (weal diameter >3 mm); forced expiratory volume at one second (FEV 1) > 80% of the predicted value; absence of upper and lower respiratory tract infections at least from a month before the methacholine challenge (MCHt); withdrawal from therapy with steroids, bronchodilators, sodium cromoglycate and antihistamines at least 4 weeks before the MCHt.
Patients were divided into three groups: group A (44 subjects, 22 males and 22 females) with perennial rhinitis and specific allergy to Dermatophagoides Pteronissynus; group B (41 subjects, 21 males and 20 females) with seasonal rhinitis and specific allergy to grass pollen (Graminae and Parietaria) who underwent MCHt during the exposure period (from March until May); group C of 43 subjects (23 males and 20 females) with seasonal rhinitis and specific allergy to grass pollen (Graminae and Parietaria) who underwent MCHt during the non exposureperiod (fromJune until February).
Informed consent was given by all patients and the study was approve? by the Chieti University Ethical Committee.
Spirometry and methacholine challenge test
The BHR was assessed with methacholine (lyophilized methacholine 6.4% Lofarma, Milan, Italy), delivered through a dosimeter (Mefar MB3, Brescia, Italy). After a baseline spirometry (Spirometer Cosmed PFT2, Italy), patients inhaled buffered saline vehicle solution (8 doses) repeating spirometry at 90 and 180 seconds. Subsequently, they inhaled increasing concentrations of methacholine until a cumulative dose of 3200 mg was reached or at least a 20% fall in FEV 1 occurred. Methacholine doses were delivered according to the protocol described by the American Thoracic Society (30) . The test result was indicated by the PC20, that is the methacholine concentration in mg/ml able to determine a 20% fall in FEV 1. The limit value for selecting subjects with BHR was a PC20~1600 mg/ml (31) .
Measuring conditions, equipment and daily calibration of the instruments were standardized as recommended by the Guidelines of the European Respiratory Society (32) .
Statistical analysis
Data were reported as mean ± standard deviation (SD) for continuous variables, the categorical one as frequencies and percentage. Differences between groups (perennial and seasonal rhinitis) were evaluated using independent t-test for continuous variables; Levene's test for equality of variance was also performed. For categorical variables c 2 test was applied.
The differences among the three groups were evaluated using one-way ANDVA; non-parametrical confirmatory analysis was performed. A Student-Newman-Keuls post hoc analysis was also performed.
All analyses were performed using SAS 8.1 release. RESULTS Tab. I 
Part 2: Effects on bronchial responsiveness
The PC20 mean values of group A (1774.8 ± 200.7) and group B (1740.7 ± 380.8) were significantly lower than those of the group C (3010.0 ± 560.9) (p=O.OOI).
The subjects with perennial rhinitis (group A) were positive to the MCHt in 54.54 %, against 29.28 % (group B) and 11.62 % (group C) in subjects with seasonal allergic rhinitis with statistical significance (p=0.007) (Tab. III).
DISCUSSION
The results show differences in the degree of bronchial responsiveness in subjects with perennial and seasonal allergic rhinitis; the comparison of the dose-response curves documents a lower value (PC20) in the group with perennial allergic rhinitis and a higher prevalence of bronchial responsiveness in the same group.
The subjects with allergy against dust mites were exposed to the inhalation of the allergens all year round, whereas the subjects with allergy to grass pollen were exposed to the allergens' action just during the relative season (24) (25) .
The level of allergen exposure may influence bronchial responsiveness.' In fact, patients allergic to mites showed an increase of BHR all year round, especially in autumn. Howewer, mite and grass allergic patients had wider variations of BHR, reflecting changes in seasonal pollen concentrations (35) (36) .
Prolonged inhalation of allergens produces local inflammatory effects in the airways. Although the mechanism is not completely understood, there is an important role played by IgE in both conditions, and the differences would only be quantitative and related to personal responsiveness, as well as to the kind of allergen (37) . In fact, the inflammation of nasal and bronchial mucosa is sustained by a Tab. II. Pulmonary function parameters of the three groups (mean ± SD). (38) . The data present in the literature suggest that the upper and lower airways may be considered a unique tissue affected by a common mediator and probably involving and sustaining inflammatory processes, in intertwined mechanism(s). Allergic rhinitis is correlated with the occurrence of asthma and the prevention, or the early treatment of allergic rhinitis could help to prevent the occurrence of bronchial symptoms (39) (40) (41) (42) ).
An important difference exists in the degree and prevalence of BHR between subjects with seasonal allergic rhinitis, who have performed the MCHt during the exposure period to pollens and the ones who have performed it during the non-exposure period. The exposure to grass pollen sets the stage for inflammation, which then influences the BHR, which usually starts at the beginning of the pollen season and lasts until a month after the disappearance of the allergens from the environment (13) .
Allergic rhinitis and asthma are linked by epidemiologic, histologic, physiologic, and immunopathologic characteristics and by acommon therapeutic approach. Epidemiological studies show that the disorders often coexist. Uncontrolled allergic rhinitis may be associated with worsening of coexisting asthma, and optimal treatment ofallergic rhinitis may improve coexisting asthma. The key to managing both disorders is prevention and relief of chronic allergic inflammation in both the upper and lower airways. The similarities between allergic rhinitis and asthma outweigh the differences. To facilitate appropriate recognition and treatment of the common inflammatory process throughout the airways, consideration should be given to introducing the new term "allergic rhinobronchitis" (43) .
Our results are in accordance with other authors: Stevens and Vermeire (38) who measured the PD 15 by the histamine test and found a difference among subjects with perennial and those with seasonal symptoms. Verdiani et al. (20) in 1990 tested carbacolo and the results were significant with major prevalence and degree ofhyperresponsiveness between the subjects with perennial rhinitis.
It is possible to affirm that a long follow-up (5-6 years) and the use of MCHt in the proper period are useful for a prognostic and therapeutic evaluation of the illness. In fact, several studies have identified a temporal relation between the onset of rhinitis and asthma, with rhinitis frequently preceding the development of asthma (13) .
